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PN 64.2702/7 
26 September 1974 


MEMORANDUM FOR THE RECORD 

SUBJECT : Joint US-USSR Proposals for Cooperation in 

Science and Technology: Water Resources 
Cooperative Area 


1. We have reexamined the Joint US-USSR Proposals ^ 

for Cooperation in Science and Technology: Water Resources " 
Cooperative Area. Our overall opinion of the bilateral '' 

agreement is the same as stated in November 1972. 

We feel the agreement has been and will continue to be / 

beneficial to both countries and that no loss of US strategic ° 
technology will occur. 

2. We do not believe that any significant new knowledge 
has been produced thus far. Most of the activity that 

has taken place thus far has been the exchange of technical 
information, bibliographic materials, and planning of future 
exchanges of scientific delegations. 

3. We have seen no intelligence reporting that indicated 
a different Soviet attitude than that reflected in the official 
reports of the Project Working Group. Virtually all of our 
information on Soviet water resources comes from unclassified 
Soviet periodicals, newspaper accounts, and radio broadcasts. 
These sources indicate a strong desire on the part of the 
Soviets to continue to cooperate and are optimistic on the 
benefits to the USSR. 

4. The Soviets are undertaking cooperative agreements 
in the water resources area with countries in addition to 
the US. Most notable are their agreements with Great Britain 
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and France. The USSR and Great Britain signed a five-year 
agreement on cooperation in the field of environmental 
protection on May 21 , 1974. Areas included are the protection 
of waters from pollution and comprehensive utilization 
ot water resources. The hydrological agreement with France 
includes topics such as irrigation, hydrometeorology, and 
the use of computers to forecast spring floods. Iran also 
nas agreed to expand cooperation with the Soviets beyond 
the current joint project on the Araks river which borders 
the two countries. 


5. We believe the agreement will be beneficial to 
the US even though the US is probably ahead of the Soviets 

fVn.m ma ;5? nt y of the areas in the agreement. The US Working 
Group on Planning, Utilization, and Management of Water 
Resources, which visited the Soviet Union in May 1974 
was impressed with the magnitude of the Soviet water * 

hfn?^ e +u devel ? pment pr °9 ram « Areas where the US should 

SmcI m ? st app ? ar t0 be cold weather construction, 
the use of polymer films, explosives excavation, and 

groundwater research. The Soviets have more experience 
than the US in working with concrete that is pre-cast 

control t ic n h C ^ St "'+I!"*+^ a ^ e> but concrete work and quality 
control is below that of the US. The US should benefit 

from the extensive Soviet work in drainage especially 
as it affects salinity of the soils. Another benefit 
wi!l accrue to the US if the Soviets increase purchases 
mL iK h 1 tems as irrigation equipment and arrange to 
use US consultants to advise on water resource problems. 

The only disadvantage to the US could lie in the field 

control U if r tho S Jo^ n J e Water resource management and 
In mre nratlgic lreas? the automated techniques 


6. Several additional areas exist that miqht make 
the agreement of greater benefit to the US. Intte area 

Canal P ir S Jhp S w eXC ^ t10n? 9 visit t0 the Amu-Bukhara 

Z 5 r d r m Slte ’ both in Soviet Central Asia, 
would be of value. Extensive Soviet work on sal ini tv 

Attempts been ex P lored sufficiently at this point. 

are recLended mn SoVlet dm ' ,ia9e technol °W 
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7. Soviet benefits will come from the acquistion 
of US hardware and technological capability. The Soviets 
are seeking an automated total water resource program 
similar to that in the US, including the use of computers 
and mathematical models in the planning, design, and 
implementation of the programs. The Soviets also hope 
to gain information on large river basin diversion. 
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P: 


RECORD 

OF 

THE SECOND U2-TJ3SR COORDINATORS MEETING ON PROJECT III 2, 
“METHODS AND MEANS OP AUTOMATION AND DEMOTE CONTROL I1T IRRIGATION 
BISTRES" 

Fiunze, 'Kirghiz CIS, USS2 


24 September, 1972-' 

k 


I 

la accordance with the US-USSB Agrooaoat on Cooperation, in 
the Field of Science and Technology, signed Hay 24, i972 end the 
Be suits of Discussions of tho first meeting of t’ao U3-USSK Joint 
Working Group on Scientific and Technical Cooperation in the field 
of Water Resources signed September 50, 1972, the second mooting of 
US -USSR coordinators u&s bold in. Encase on Septonbor 24, 1974 c:i 
Project III 2, "Methods and beans of Autonation cad Denote Control 
in Irrigation systems’* 1 o 

Project" coordinators, who beaded the US-USSR Parties 
The US Party: E •Sullivan 
. Assistant C oixai sclcnc r- 
Bureau of Reclamation 

The USSR Party* 

0 .Bilik ‘ 

Director of the All-Union Scientific Rose arch 
Institute of Integrated Autonation of 
Do cl cm at. ion Systems 

The list of participants io attached (Appendix 1J1), 

Tho following iten3 vroro under discussions 

1& Coordination of experimental projects for Joint rose arch 

2. Consideration and approval of the DotailflProgron of 

Works to bo carried out during tho second stogo of coope- 
ration for the period of 1975 and 1 976. 


II 


1. Ao a result of exchange of opinions, the sidoo defined tho 

general program of work for the period of cooperation (App .II) 
Agreement was reached on coloction of tho experimental project 
for Joint rococnbht in USSH-A Main Canal of tho River Chu 
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Basin ( Kirghiz S3B) in U3A-a Main Canal of tho Sacramento River 
Basin (California). 

In uocordance with the agreement, readied at the coordinations* 
meeting in U3A June 1574 the USSR sido has prepared technological 
char act o r i sties and i'squircnont to bs not by automated control 
system of the selected experimental project in ths USSR, and 
commended then to tho US sido. The U3 sido will present analogous 
documents for experimental project in USA to tho USSR coordinator 


before tho end of tho yoar of 1974* 

They developed and adopted a fully detailed program of work of 
tho Second phase of cooperation for 1975-1976 (Appendix: 5) 


2* In accordance with the coordinated program of work of the accord 
phase tho coordinators found it appropriate to carry out a oitiinl 
exchange of specialists during tho fourth quarter of 1975 for mu- 
tual discussion of results of research on experimental installa- 
tions relating to points 1 . 2 . 1 . of tho program. 


5 ; Tho American Group has been acquainted with the works of sens 
water economy organizations of USSR and visited the following 
organizations: 

-All-Union Administration of water projects desing V/0 "Sojuzvodpro- 
■Joct", Uosccv. 

-iiiddlo Asian Research Institute of Irrigation, Tashkent, 


-Uzbek SSR water projects. 

-Kirghiz SSR water projects. 

-Scientific Center-All-Unioa Scientific Research Institute of Integ- 
rated Autonation of Irrigation Systems, Frunze. 

4. The Project Coordinators end the participants of this Joint 
meeting state with satisfaction that the talks wore hold in 
an atmosphere of friendship and mutual understanding and contri- 
buted further development and extension of Cooperation in tho 
field of Autonation and Renoto Control of Uater Recourse Systems. 


Tho pro 3 on t record is signed on September R4, 1974 in two copies, 
Russian and English, both copios boing equally valid 


Ur. 0. A .BILIK 
PROJECT COORDINATOR 
THE SOVIET PARTI 


to. E.SULLIYAIT 
PROJECT COORDINATOR 
THE US PARTI 
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Appendix IT 1 . 

List of Participants at Second Coordinator Meeting of U 
USSR Sides on Project III "Methods and Means of Autonation and 
Remote Control in Water Resources Systems". 


US PARTY 

E«F. SULLIVAlTjUS Project Coordinator, Assistant 

Commissioner-Resource Management , Bureau of 
Reclamation 


CHARLES A. CALHOUTT , Teas Leader V/ater Systems Automation 
Revision of V/ater Operation and Maintenance 
Bureau of Reclamation Engineering and Research Center, 
Professor P.F. FISCH3ACH 
University of Uebraska 

LEO HARD J.ERIE 

Agricultural Research' Service US Department of Agriculture 
V/ater Conservation Laboratory 

VLADIMIR B.GRIUIOFF 
Interpreter , State Department, 

USSR PARTY 

O.A. BILIK, Pro ject Coordinator Director , All-Union Scientific 
Research Institute of Integrated Automation of Reclamation 
Systeras( VMIKA Melioracii) 

V.A. BBSSARABOV-Beputy Director ,VTTIIKA Melioracii, 


D. A. SUIUMBAEV, Deputy Director ,VHIIKA Melioracii 

E. E.MAKOVSKY , Department Chief , Institute of Automatics. , Kirghiz S 

Academy of Science 


VLACHESLAV I. TUTROTCILin'O .Chief of Technic?.l Cybernotics 
Laboratory, Institute of Automatics .Kirghiz 
Science , 


DMITRY D, KOZLOV, Chief Specialist of Automatic and Power Supply 

Approved For Release 2002/03/28 : CIA-RDP79-00798A000600100021-8 



Approved ^or Release 2002/03/28 


CIA-RDP79-00798A0006001 00021- 


Dcpartment ,V/0 "Co jucvodpro ject" » 

SVETLA1TA F. KORBUT, secret ary, Goviet side of the Join 
Working Group ,USCR Ministry for Reclamation end 


t Water P.csourc 
Water Man acer.cn 
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STATE OP PROGRESS IN THE USSR TO DATE ON THE PROJECT; r<r € 

•; nf*'! 

^ METHODS AND MEANS OF AUTOMATION AND REMOTE CONTROL 
OF IRRIGATION SYSTEMS ,} 


The investigation into the methods and means of automation and 
remote control in the USSR has been conducted mainly within the 
framework of the program "To Develop Methods and Technical Means 
of Complex Automation of Water Diversion, Regulation, and Recording 
for the Main Structures of Irrigation Systems, thus Increasing 
the Productivity of Labor During Water Distribution and Application. 

9 

The project has been divided into' five independent parts: 


1. Develop the technological basis for complex automation of 
Irrigation systems according to irrigation zones and ty^es of 
irrigation systems. 


2. Develop and introduce methods and means of automating head- 

* W 

ur///t , 

works supply of water to irrigation systems and- gravity-flow 0 ncJ 
o^-o r rt pumped diversions. 


3* Develop methods and means of complex automation of inter- 
farm open and closed irrigation networks and conduct tests on them 
In irrigation systems in various zones of the country. 


4. Develop methods and means of automating on-the-farm open 
and closed irrigation networks in various zones. 
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5. Develop and test means of controlling vertical drainage 

* 

systems* ✓ 

* V 

4 

The following organizations have taken part in the work on these 
projects: The Ministries' of Reclamation and Water Management, of 

Instrumentation Manufacturing, of the Means of Automation and Control 
Systems and the Academy of Sciences of the USSR and Union Republics. 

The state of development of the above listed parts can be briefly 
characterized in the following manner: 

■ part I, ' Develop Technological Basis for Complex 

Automation of Irrigation Systems According 
to ’ Irrigation Zones and Types of Irrigation 
Systems * 

As the result of work on Part I,. "Basic Proposals for Automation of 
Typical Technological Processes in Reclamation and Water Management" 
has been completed. In these proposals the typical technological 
processes have been identified; the problems, degree, and stages 
of automation have been developed; and the features and the extent 
* of their automation and the form of control of automated water- 

t 

reclamation systems have been determined* At the present time, a 
new revised edition of the proposals is being prepared. 

Using the probability approach, a method has been developed for com- 
puting the amplification factor and the lag time of automatic direct 
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and indirect-operating water-level controls. The program for com- 

\ 

puting these parameters on electrical computers has been’ compiled 
and refined. '* 

As a result of the study of technological basis for canals in the 
valley-plain zone, recommendations had been made for the technological 
operation of automated water diversion of hydrocomplexes. 

A specified volume of research was conducted’ on the problems of 

-A>v* 

creating and introducing the principles structuring automated 

r ... 

irrigation systems with cascade regulation of water discharges. At 

+hcoY‘z? J rtc.<*\ pr<* c 4-i>a\ \oftCS 

the present time, the c4;-iee of such systems 

have been developed. An analysis of the test data shows that the 

introduction of cascade regulation makes it possible to obtain the 

essential economice advantage in irrigated farming, because of the 

reduction of unevenness in the water-conveyance graph within a system. 

The work on the investigation of the technological schemes of automated 
irrigation sediment traps has been completed resulting in three 
original designs of automatic devices to control flushing sluices 
by using hydraulic and electric energy. * " - 

In the irrigation canals of the mountain-foothill zone, a system has . 
been’ developed for automatic water-level control with external cross 
- couplings. The system has been installed with hydraulically operated 
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proposals for designing these systems have been developed' and 

experimental investigations of a test system are being conducted. 

Work on classification of water reclamation systems aqd their com- 
ponents, such as their control features and the parameters of 
control and regulation, is in the final stages. As a result of 
this work there will be a different type of catalog of technical 
features and technological parameters of control, measurement and 
regulation. 

Part II Develop and Introduce Methods and Means of 

' 

Automating, Head-works Supply of Water to 
aj/M ■ , 

Irrigation Systems and Gravi tv-flow of—ou-r- Pumped 
Diversions 

Investigations on this part were conducted for the purpose' of creat- 
ing the methods and means of measuring water level and discharge at 
headworks diversion structures, the methods and means of regulating 
the productivity of pumping units, control systems for pumping 

plants, and information-measurement systems for forecasting river 

cl » 

runoff in systems when itr unregulated water deve4-©pmaxU: , and control 



From measuring water level in reservoirs and dam piezometric wells, 
an acoustic digital level meter was developed and calibrated for 
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measurements of 1/10 and 1/64 jneter./system of centralised control 
has been built based on this level meter, the test units of which 
are in operation on a number of projects. At the present time an 
acoustic level sensor and a system of centralised control of water 
levels have been given over to industry for mass production. 

At a number of features' a controlled electric drive is being operated 
in a "thyristor converter^ motor" scheme recommended for use in 
field pumping plants with a unit capacity up to 165 kw. Also, a ■ 

T'£C,T' rht&rS 

■ controlled electric drive is being operated in a scheme of ee*~ 

TOfears with asynchronous-valve cascades recommended for use in 
pumping plants with a unit capacity of 160 to 800 kw. 

Investigations have been conducted on creating an automatic information- 
measurement systems for operational forecasting of runoff. The 
theoretical and experimental development is proceeding on the structure 
and operating conditions of such systems for collecting information 

t 

on all parameters necessary for this purpose. 

Investigations have been conducted on a microwave radio path in 
mountain-foothill and mountainous conditions, and recommendations 
have been made concerning the organization of radio remote control 
communication channels using typical microwave radio stations. 

Af£ hydrological model has been developed which is based on 

multiple regressive linear equations by means of introducing a linearity 

in : CIA-RDP79-00798A000600100021-8 
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According to the technical requirements for an enclosed automatic 
electric drive, control points have been developed for gates with 
screw hoists* At the present time these are in series production* 
Compilation of a catalog of the means of the control, measurement 
and regulation recommended for use in automation projects for head- 
works structures is being completed* 


P art III ' ' Develop Methods and Means of Complex 

Automation of Inter-farm Open and Closed 
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A mathematical model' has been developed for a localised System 
„£ automatic water-level (discharge) control in channels, and pre- 
liminary recommendations have been made for selecting ;tlie parameters 
of the means for local automated hydraulic equipment. 

Laboratory and field investigations have been conducted on hydraulically 
operated devices for water level and discharge regulation. 

Investigations have been conducted on the use of stands for modeling 
the means of, local electric automation equipment for regulating 
waterlevel and discharge, on the basis of which engineering 
methods for designing these automatic controls have been developed.^ 

The development and testing of control points for enclosed electric 

f 

drives for slave mechanisms in hydraulic structures (gates with screw 
hoists) have been completed. As a result of satisfactory testing of 
the. operating efficiency of the control points as a whole and their 
individual components of establishing the reliability of the drive 
activated by signals from remote sensors or devices, and of the 
effectiveness of protecting these control points under various 
operating conditions, these control points have been recommended for 

series production. 

Experimental investigations were conducted on the devices which 
'make it possible to use transmission lines as communication channels. 
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Based' on a study of the static and dynamic characteristics of 
irrigation systems, recommendations have been made foy methods of 
centralized dispatching control and regulation of water distribution. 

The development and introduction of the means 4 for setting up dis- 
patching points in irrigation systems have been completed. These 
include the following apparatus: Control boards, graphic control 
charts, dispatcher posts, digital printing elements, information 
receiving elements, control system' elements , elements for signalling 
deviation of a parameter from normal, water level and discharge 
sensors with "shaft-code"- converters (single-pass and multiple- 
pass). 

The results of production testing is positive. 

t 

Part IV. Develop Methods and Means of Automating on-the- 

Farm Open and Closed Irrigation Net works in 
Various Zones * 

Specifications have been developed for the means of regulating and 
recording water discharges in on-the-farm networks. 

Production testing has been conducted on water measuring devices 
for drain pipes in the wells of vertical and horizontal drains. A 
"number of automatic devices have been developed for sprinkling machines 
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such as^ head limiters, head regulators, and hydraulic driye devices. 

A complex of information elements haye been’ completed for centralized 
data collection from automated systems of water application, includ- 
ing moisture sensors, salinity meters, and thermometers. Experimental- 
structural development of information-measurement systems for 
data collection on soil moisture has been completed. The system 
uses radio communication channels and has 40 control points at each 
of which 5 moisture sensors are installed. 

Pa r t V . De velop and Test Means of Controlling 'Vertical 

' ‘ Drainage Systems 

# 

Investigations on this part have been conducted for the purpose for 
creating a technical basis for automatic control of veitical drain 
systems, development of systems for smoothing start— up and regulating 
the capacity of pumping units, production testing of developed 
control points for the units, and development and selection of 
remote control systems for regulating vertical drain wells. 

At the present time vertical drain systems are being classified as 
. to -control features, basic specifications for control systems 
’ have been formulated, a physical-mathematical model of a vertical 
drain system necessary for developing algorithms for control of' 

. these features is being developed. 


9 
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Control points made from solid-state elements have^Ten ^eye'tb^d 

which ma^e it possible to assure a smooth startup of .vertical dram 

units. The production testing is now being conducted. 

i 

A specialized induction-type discharge meter has been developed for 
pumped vertical drain wells. Field testing of this meter is being 
conducted on a test-production project. 


/s/ Bilik 
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